The differences in two groups of patients (24 with chronic bronchitis and 24 with bronchial asthma) were compared by bronchoscopy and bronchial biopsies. The same investigations were carried out on 24 healthy control subjects. The only bronchoscopic difference between the two groups was hypertonicity of the bronchial wall, which was frequent in the asthmatics and absent in the chronic bronchitics. Mucus was scanty and viscous in the asthmatics and more abundant and watery in the chronic bronchitics. Hypersecretion of mucus occurred in both groups. In asthma the mucous hyperplasia affected chiefly the goblet cells. In chronic bronchitis the deeper bronchial glands were affected as well as the goblet cells. In asthma the mucus stained predominantly with the periodic-acid Schiff technique, and was thus presumed to contain much neutral mucopolysaccharide. In chronic bronchitis the mucus was strongly alcian blue positive and was thought to consist largely of acid mucopolysaccharide. Thickening of the basement membrane was almost constant in bronchial asthma and rare in chronic bronchitis. Tissue eosinophilia was very frequent and intense in asthma but infrequent and sparse in chronic bronchitis. Mast cells were degranulated and decreased in number in asthma but increased in number and packed with granules in chronic bronchitis. It is presumed that.there is a relation between tissue eosinophilia and degranulation of mast cells. The study confirms that bronchial asthma and chronic bronchitis are two distinct diseases, both with a separate pathology.
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I have studied biopsy material taken during bronchoscopy on three groups of subjects-24 suffering from chronic bronchitis, 24 affected with bronchial asthma, and 24 healthy controls.
The patients with chronic bronchitis had a productive cough which had persisted for at least three months a year for the last two years, and had an excessive production of bronchial mucus which could not be attributed to any other specific or localized pulmonary disease. Seven of these patients had cor pulmonale (Table I) .
The patients with bronchial asthma had a history of paroxysmal attacks of dyspnoea and wheezing (especially at night) which varied rapidly over a period of time and which disappeared spontaneously or with bronchodilator or corticosteroid therapy (Table II) .
The normal subjects were patients without symptoms of chronic bronchitis or asthma, in whom bronchoscopy showed a normal mucosa.
METHOD
Bronchoscopy was carried out under local anaesthesia with 2 % Xylocaine and the histological changes were analysed on biopsies taken from the carina of the middle lobe bronchus. Bronchoscopy was performed on the asthmatics during the attack or after 24 to 48 hours. Most patients did not receive corticosteroids before bronchoscopy to avoid alterations by these drugs of the bronchial tissues, especially of the mast cells (Salvato, 1959) and eosinophils (Cardell, 1963) . Some patients were treated at home with steroids before coming to hospital, and in such cases the bronchoscopy was undertaken at least 15 days after the cortisone had been stopped. In the bronchitics the examination was carried out while the patients were under treatment with antibiotics.
The shape of the tracheal and bronchial walls and their alterations during breathing were analysed ; macroscopical signs of tracheobronchial inflammation were sought such as: (a) thickening of the mucosa, which could be evaluated from the decreased visibility of the tracheobronchial cartilages and from the thickness of the bronchial carinas; (b) redness of the mucosa; Xylocaine.
The bronchial biopsy specimens were fixed in 10% formalin. After paraffin embedding the sections (thickness 5 ,u) were stained with haematoxylin and eosin, 0-1 % toluidine blue at pH 6 5, and McManus-alcian blue and by the periodicacid Schiff (PAS) technique. A histological study was made of the following: (1) the presence of hyperplasia of goblet cells and mucous glands; (2) the tinctorial properties of the mucus at these two sites and lying free on the epithelial surface; (3) the thickness of the epithelial basement membrane; and (4) the nature of the cellular exudate in the biopsy specimen. A differential count was made of the various cell types seen; these included eosinophils, mast cells, lymphocytes, plasma cells, neutrophil polymorphs, and histiocytes. In each case 400 such cells were counted in a random field and the percentage of eosinophils present was recorded.
The number of mast cells present per 'microscopic area' of 30 fields was estimated in the following way. Mast cells were counted in 30 fields (ocular x 10, objective x 100) by choosing at random five fields on each of six sections. This procedure was repeated five times; hence 150 fields in 30 sections were examined in each patient. Since mast cells may be rich or poor in metachromatic granules, the two forms were counted separately, and for this differential count the degree of granulation was assessed by a method similar to that used by Shelley and Juhlin (1962) for blood basophils. Normal subjects The connective tissue was loose and vascular with lacunae due to oedema (7 cases) and with many small, thin-walled blood vessels near the basement membrane. A heavy lymphocytic and round-cell infiltration was seen but eosinophils were sparse, being found in only five cases and then accounting for less than 1 % of the total cell count.
Considerable numbers of mast cells were seen, there being 70 per microscopic area of 30 fields as defined above. They formed groups so that there were many in some parts of the sections but none at all in others. The mast cells showed a pronounced variation in form, some being round and others fusiform, oval, or pyriform. In some the metachromatic contents formed large granules, whereas in others they were powder-like. Some mast cells had 'exploded', liberating their granules into the surrounding tissues. There was a preponderance of granular to degranulated mast cells in the ratio of 4: 3.
Mucous and serous glands were seen in the connective tissue. The former predominated and showed a predilection for staining with PAS. There was considerable variation in intensity of staining. Bronchitics Capillary blood vessels were greatly increased in number in six cases, with oedema of the surrounding tissues in nine cases. The heavy cellular exudate was predominantly lymphocytic, with sparse numbers of eosinophils and neutrophil polymorphs. Eosinophils were found in 13 cases but accounted for only 0 5% to 2 75% of the total cell count.
Seventy-three mast cells per microscopic area of 30 fields were found; those rich in granules predominated in the ratio of about 4:3.
Numerous glands, mainly of mucous type, were seen and the mucus they contained stained best with alcian blue.
Asthmatics Here, too, there was an increased number of capillaries (7 cases) with proliferation of endothelium and pericapillary histiocytes. Once again the surrounding tissues were oedematous (10 cases).
As in the subjects with chronic bronchitis, the cellular exudate was composed largely of lymphocytes and monocytes, neutrophil polymorphs being seen but rarely. Eosinophils, however, were seen in 21 subjects and accounted for as much as 16 25% of the total cell count.
There were 50 mast cells per microscopic area of 30 fields, degranulated cells predominating in a ratio of about 33:15. This ratio was reflected by the finding of many metachromatic granules scattered in the surrounding connective tissue. These appearances of degranulation were reminiscent of mast cells treated with hyaluronidase (Salvato, 1958 Thickening and hyalinization of the basement membrane of the bronchial epithelium was characteristic but not pathognomonic of asthma. There was no difference in the incidence and intensity of oedema of the bronchial connective tissues in the three groups of patients studied. The general paucity of evidence of oedema may have been due to the dehydration inherent in fixation. Proliferation of capillary blood vessels occurred in both bronchitics and asthmatics, and in the latter was associated with endothelial proliferation and exudation of histiocytes. While the bronchial capillaries in chronic bronchitis were engorged with blood those in asthma were empty, possibly as a result of haemorrhage due to decreased coagulability of blood due to increased antithrombin activity (Fritschi, 1945 ).
An exudate of lymphocytes and chronic inflammatory cells was found in normal subjects as well as in bronchitics and asthmatics and was thus not a distinguishing factor between the three groups. Similarly, while neutrophil polymorphs occurred more commonly in chronic bronchitis, their incidence was too irregular to be a distinguishing factor. More important in this respect were the numbers of eosinophils and mast cells present.
Tissue eosinophilia was pronounced in the asthmatics, occurring in no fewer than 21 of the 24 subjects. Eosinophils were found more frequently in the bronchial tissues than in blood or sputum, and in general there was no relation between the numbers found in these three situations. However, in serious cases of asthma (e.g., cases 29 and 33) large numbers of eosinophils were found in the bronchial tissues and in the blood. There was no relation between the presence of eosinophils and definite evidence of allergy. In contrast, tissue eosinophilia in the bronchitics was much less common (13 of 24 patients) and of limited degree (Table I) . While the tissue eosinophilia in chronic bronchitis was undoubted compared with normal subjects, it was never associated with increased numbers of eosinophils in the blood or sputum. Furthermore, there was no relation between the severity of chronic bronchitis assessed clinically and the degree of tissue eosinophilia. Hence the results of this study support the conclusion of Leopold (1964) that tissue eosinophilia is highly characteristic of active bronchial asthma. This investigation suggests that when 3% of the cellular exudate is composed of eosinophils asthma is definitely indicated, although a proportion of cases of asthma indistinguishable clinically from those with higher tissue eosinophil counts will be missed on this criterion (7 of 24 cases in this study, Table II ).
My study suggests that it is also possible to distinguish bronchial asthma from chronic bronchitis by mast cell counts in the bronchial tissues. In this series bronchitics had an increased number of mast cells while asthmatics had fewer granulated mast cells than normal. Quantitative evaluation of these cells is open to some criticism (Padawer, 1963) since factors such as tissue oedema may separate the cells and artificially decrease their number. Nevertheless statistical analysis suggests that the differences between the three groups in the present investigation are significant (P=O0O1 , Table III ). There are also distinguishing qualitative differences, for in It is well known that such qualitative and quantitative changes in mast cells follow anaphylaxis (Mota, 1963) and treatment with histamine liberator 48/80 (Salvato, 1961 (Salvato, , 1962 (Salvato, , 1963 . It is well established that degranulation with a subsequent decrease in the number of recognizable mast cells are morphological effects of the release of histamine (Mota. Beraldo, Ferri, and Junqueira, 1956: Keller, 1957; Asboe-Hansen, 1957; West, 1958; Riley, 1959; Boreus and Chakravarty, 1960; Uvnas, 1961 For example, the studies of Archer (1963) have demonstrated that their behaviour may govern tissue eosinophilia. Riley (1959) and West (1959) have shown that eosinophils appear in mastocytomas only when there is a disruption of mast cells. Welsh and Geer (1959) 
